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FORMING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a sennlconductor 
device and an image forming device, using the device by 
which a light-emitting element array can be formed in 
high density. 

SOLUTION: A transistor array 31, provided with a 
plurality of transistor elements arranged like a matrix, 
is formed monolithically on a semiconductor substrate in 
which a light-emitting element array 29 provided with a 
plurality of light-emitting elements arranged in a 
matrix form is formed. Then a pad 33 is formed on the 
end part of a cathode wiring 3, in which the cathode of 
light-emitting element on the same line in the array 29 
is connected, and an anode wiring 4 in which the anode 
of light- emitting element on the same row in the array 
29 is connected, is connected with the collector of 
transistor element which is different from each other by 
each row. Furthermore, a pad 6 is formed on the end part 
of a base wiring 1, in which the base of transistor 
element on the same line in the array 31 is connected, 
and a pad 5 is formed on the end part of an emitter 
wiring 2, in which the emitter of transistor element on 



COPYRIGHT: (G)1999,JPO 
1 ^ 




P 9 ° 



9? 



X 

"X 
"X 

□ 



mm^^l 1-340572 

(43) S ^^ll¥(1999) 12M 10 0 



(51) Int. CI. ^ 

HOIS 3/18 
B 4 1 J 2/44 
2/45 
2/455 



F I 

HOIS 3/18 
B 4 1 J 3/21 



(2l)UiM»-§- 


4*SI^10-144801 


(71)mSA 


000005496 










(22) tiim B 


^^1O¥(1998)5^26 0 




T @ 17#22-g- 






(72)^P^# 










i*^jiim.^ffi±^+#pn-«43o 














(74)f^mA 





(54) mm<D^m ^m-wf-^^^^ :^jSLXimwmi^mw 



(57) [mm^ 

^bfc^^^iE^4^^fJSt^#^S?te^ h^^v^;^^^*^ 




(2) 



[000 1] 
[0 0 0 2 J 



^mW^l 1-340572 



10 



20 



[0 0 0 3J i<OPpm^.^^?^t-5fc>i{C, «#flB^6 1 
-3 1 2^1-^^^|Ei^<^S3-j^.,j.^ LEDTU^-^j^ 

1(— -J^t-ipIC, LEDTW2 9^«/j)J-f5LED^ 

^^■^hvi'^mcr^i^i^x. mmmi^3Ruf%m 

K3 3 25:0:3 2 ^ffl^^T=§-LED^^^fiSlJ(ci?^J 
t0004] «Fl^¥7-5 0 3 1 04^^v^|E«j 

^^(c-^ hy^;^i2^^^^l^^^g^^_^,^^^^ 
[0005] J:fE4#WBg 61-31271 -^^u^^^TJ^ 

^¥7-5 03 1 0 4^yAnmm<Dm^x-ii. mmwim 

ni0^t+*^ (n+m*) L;ii-^.i|<i: L/i^^(7^r- iifi 

»^iSMI^iofiij^(ir7^i=-,-jtV7^^ ^^^^ iii^^lg^,^ 

[0 0 0 6] 

MBSa 1-31271 ^^^25:i;t1#^3F7-5 O 3 1 0 

^■■^■'A'mm^ffii^mx'it^ ^^m^r =tm^-t^^ 
i^m^Ai^bizmmmicsi^i^iix. ^(Dnrnm^i^m 

10 0 0 7] a<^or7^-ir7f?>^^i.^<^ft,j,i,»5,°^,j. 

Koft.J. ^^51^, 8 0 mr-foo T t , iS^O 



30 



3 

[0 00 8] ^mx^y^^^^'Pt^^'^^'^^^i^^ 

e ^> ^ y -t- jj< >^7^ ^ > ^m<Dm.^mm'^:^*^^Mt^ 
[0 0 10] ±Mw\m^^%m^^f^^\zf^ 

[0011] 

[0 0 12] fi5}tiIit£«co^?g{2^x^<^;^tcj:nt^. 

[0 0 13] ?i:Jb\ ±fB;^^ ^/f^V:/^^-^ bXI^. 



(3) 4#BB¥ 11-340572 

4 

[0 0 14] ^/c, I^— £^?iJ(cSES^*xfcm'^<75;^-Y 
y^A y^^^^'%'ro:>^^<r>um^. Xt^A;^iffi.&U^dJ:^ 

[0 0 15] i^±oJ; pt^4^2^{*:7^^^-f ;=^^1«^bTv^ 

[0 0 16] :L<D^o\z%tim.\tm.<r:>^^Vff^Uy^ 

m'zm\^^^^w^mM^m'ix\^yt><r>x. ^itm^ri- 
[0 0 17] ^tz. m^m2mi^(D^m»v'^<'^ 
m^n^tm^-r h V ^p^^miiZ^^mm^tix^^. 

^>^>':/^^t75A;^ffi>5tt/ffi:5b^ffi(7)-^r{;ia^^nr^ 
[0 0 18] :z(DXoi>zm^^2t^m.(D^mi^r'^U :^ 

Wm^tiX:3fS K) . ;6^oH^-7 h y ^^iB^OtrlB^XIi 
^iJiS^^:6>;^-r >>^>'^'^^(7:)A;^iS:ai/ffi:^^^(75-:*rt;i 

[0 0 19] ^fc. ff*iS3fa«to4^5gf*:x><-^:x{^, 

mmytm'=f-^m^^i—'^m'f-xh^h<DXh^o 

[0 0 2 0] t^oT. fS^t^Jl3f£*co^^2g<*:T'^^-r:^i:: 



(4) 



1 1-340572 



10 02 1] ii*Jl4Su;fg*^5fE«(0#2gf$: 
10 0 2 2 1 :^^mizi%^^m.W7'y<^ y^li^ M.imiz 

[0 0 2 3] -r^'^rip*,, ^m<D^±m^^^^tz.?t^m 

h j7 > i^^ T U-Y 3 1 (i, ^3t^-i^r t-^- 2 9 (D^tS 
^J$^5, H^i^v>P^^TU'r3 1(±, =g..ir(Dh7>v> 

[0 0 2 4] i<^J:?/j:#^(Cj;n(f. t^^^yfs^f^ 

LT»5>tD i . ft i o i (c&JJSi-s 
[0 0 2 5] Sfc, fS3kil6fE«©iif^?f^^^B(4, If 

[0 0 2 6] -<^J;-?fc:fi*il6fEtt<^jir«?g«ggtr 
ifU^. tS*«l 7!>M^:*:iS5f2«<7?St;-K^^^?tJI^ 

[0 0 2 7] 

[0 02 8] 1 mmmm.-) i mmmmx\±. ^ 

[0 0 2 9] ffilg^l— f--«itgo*tB^^:g(i:^a^JR 
^ffi^Sfe (Me t a 1 Organic Chemi 
cal Vapor Deposition, tAT Tm 
OCVD&j ir^^^., ) l^i <5MOCVDgg5rffll>T 



[0 0 3 0] 3Smi4<^S i K-:;^nffiGa AsSfel l 
±1-, nSG a A s^^s/^T—a 1 2 (/?$0. 2u 
m, =^r^yTJgS2x 1 0'«/cm^ ) , n^A I0.3 
Gao.7 As/A lo.e Gao., As^mm?.y~- \ 3 
(iP^57. 6nm/64. 5nmX40. Sj^^, fB 
A 1 o. 3 G a o. T A s iffiil/A 1 o. b G a „. , As 
10 Tfiil<7)i£g, dr-^yTlgS2X10'«/cm' ) . Al 
0.6 G a o.* A s ;^'<— f— ^ 1 4 (i?$8 9. 8n 
m. /VK-^) , A ]o...Gao.s«As/-A I0.3 G 
a o. 7 A s m^^-FM/nrnm. ^ S n m/ 5 n m 
X 4mm. / > K-T") (De^4M«l 5 . a 1 o. e G a 
o.< A s 6 (Jf[$8 9. 8nm, />K 

> P SA 1 o. 3 G a o. 7 A s /A 1 o. B G a o. 1 
As^MJli$7-17 (/?$64. 5nm/57. 6n 
mx 3 omm. =¥^yTitS2x 1 O^/cm^" ) , jSl 

20 X 1 O'^/cmM 5rlilii?:^fi-r5, iC-C, #-SJlI$ 

[0 0 3 1] ^S^S 7—1 3^tj:i 7<o^m<Dm^ t 
. (a, U— ifj&SX (*ll*£?I^^r-|±7 8 0 nm) 
(c:*fLT. t. =A/ (4 • n. ) ^r^S-rsiplcL 
■C*Ji5 (n^ (i=S-^cD®^^) , ^mm^y~±^XlSi 

R^m*-m}fsi^ixx^^^, *7t, 1 4^tj! 

ni iSr;4Wt/cffi, i-/^*?*, t ^ Xn^ <D-g-ff;jS u— . 

[0 0 3 2] -tOatg*MOCVD3gg*if,Uf5 
tiJL, S i O2 «t^7°7X-^C VDfCj; O. 2 ti mW- 



— i2 2 0 ;j m) T-*> •? , ^ 3 izfr^-f- h 



3 1 <DiH?iJ(D i 5 fc, M^)t u— f-*T U'-i' 3 0 olf fiiltc: 

40 3n3 3 3mcmmLtz, ^j;*5, u— ifru- 3 o<?3e 

[0 0 3 3] ^{r, -(^S^^SUtMOC VDi£S(Df 
»-JfAL, *-f, ^SE^:=^ Ss/7°^-y:5;t4?><^)nSGa 
AsS20 (ff^lOOnm, ^-V y T j^jg 1 X i o 
/cm^) ^^SL, -c(73±{r ^7:^v?>^^^r«^•r 
S, pS^G a A s =1 U-^^a2 1 (/^^ 3 00nm. # 
-V y T^gS 1 X 1 o c n ^G a A s -<->^ 

62 2 (^^lOOnm, ^-V y Tit^ 4 X 1 0 c 
50 ) , 2i.OJpSA lo.3 Gao.7 A s3i5 .:y^g2 3 



7 

pSG a A s hffi 2 4 (;?^ 2 00nm. 

V 5 X 1 0 c ^f^-B:-r^o 

[0 0 3 4] S i O2 m(D±{ar^^Bitf^& l>(7) 
-C. S i O2 flIc;:)|^*L/i:a55>. -r^^:i:?*fb^HicS*Hi L 

KDTmi^s nSGaAs^20. pS^V^:^ 
1 8. XU^pS^^M^ 1 7;6^fc^<7>-C% 

U^^i^pnpm^^t^j:^). «B::&r^ (lg]2±T;&r^) 

[0 0 3 6] fttd. S^^U-if^^^^^M-r^fci^ 

V (H* ) ^mmw^^wt\t^^xmM't^:Lt\^^o 

^;^r^ (112&:&;^f^) t;::?f^^$n5o S^^^~i^*T 

0 /imb''-/^X'l?iitc9 9 9fBiS?iJLfCo 
[0 0 3 7] ^(c. S^^u-if^^^ 

®^^!^--i^*^-^^^OpM^>'^^ he 1 8 i:. h^Vv^ 
>^^^^^COpSin>-^:J^ Ym2 ABLUvm^ i^i^^m2 

1 irdl^Au Z n-^^(7)pS^11^?f5^b. 
^^•T'COnS^-<— :^Ji2 2{C|^AuG e^^OnSlS^S 

[00-38] fttc. m^yt\^-'^m^<^p^^:^^^ h 
mi 8<Dm.mt hy>i^:^^m^(^pm^\y^ ^m2 1 

OCOn^CO^iim^^i: br. AuG e^^&l O^nSiG 
[0 0 3 9] h^>'iy:^^mi'^mW]'t^fci^<D 

la^^LT. h9>v^;^^^^(7)nSi-<— >^;i2 20m 



(5) 4#Pfl¥ 1 1-340572 

8 

[0 0 4 0] ^:X±{c3:^xm!^^titc^—^Si"^^l. ^ 

10 ^fhfz. hyi^i>:^^mi-<Dpm^>^ ^ hm2 A(Dm\^ 

[0 0 4 1] ±i$Lfc:J:5(^. ffi^* U-f-'T 3 O 

^co@a?ijt''^>5"ii|i^3 0 /im-efc5o h^v 
v^;^^TU^ 3 l(7)hy>i^:^^m'f-i'^3nx 3 3 3?iJ 

e>>^(^J^l9 0 (=*;]3 0 /i mX 3) i^SSo 

y^-VTjsV-T^^ K6c^iB?'Jfc:*>>^^*^l 0 0 

[0 04 2] /^:Jb\ I/— if T U-t' 3 0 ;6^*^0>^CO 

^^^•i^r u>Y*::. h9>'v^;^>5^r u-f 3 1255:$:^P^(?:) 

nito^^^^fc:. ^-y^mm\r-^^m(om2<Dmm 

30 [0 0 4 3] ^;n.*b(?)!7-Yir5i<VT'^ >';^^^°^;y K5^U? 
^ >^^<y K5^t/6(^ii»im/£<lrPnSnL-C# 
[0044] CH 2 2 ll*£?F^^-CI±. ffi 

ES^^BgbT. *:^2^*£?f^Stc#5^^ft:7^>'^ 

[0 0 4 5] PlltCl/i^'f-J: MOCVDSStCi*9 

r^;il2 (JS^O. 2;zm. ^-V i; T^g 2 X 1 0 
/ c ) ^ n A 1 o. 3 G a o. 7 As / A 1 ©. 9 G a 
o. 1 A s^jlfll^ 9— 1 3 (;p:$5 7. 6nm/64. 
50 5 nmX4 0. SWiWi. fi-L, A 1 o. 3 G a o. 7 A s± 



9 

my A 1 o.s G a o. 1 As Tm<Dmm. ^--r v Tmm2 

X 1 0'«/cm= ) , A lo.e Gao.^ A s ;=^'<— t^- 
«14 {m^8 9. 8nm. ^ , Alo.,,G 

ao.89A s/A 1 0.3 G ao.T A s (fi^^FS/ISgH 
8 nm/5 nmX 4ffljfl. / > K— 7°) WSft 
15, Alo.eGao.^As :^^—*}—m 1 6 (/? 
^8 9. 8nm, J^h'-^) > Sc^)1*?gg{tfflW pSi 
A 1 o. esG a 0.02A s® 6 O (l?^6 5. 4 n 
yTSS2x 1 o'«XcmM *^SL, ^<D±iZpm 
Alo. » Gho. 1 As/Alo.a Gao. 7 As 5 
7—17 (jp:$64. 5nm/57. 6nmX29. 5 
fflffl, TgjPf 2x 1 0"/cm= ) , p^=>^ 

H« 1 8 9 nm, ^-v y T^Jgl x 1 c 

[0 0 4 6] roStg^MOC VDigS;5^A,IP{t3 

fflL, S i Oz /|I^7°7Xt?CVD(c: i 13 0. 2umm 

0/im) T-4)»?, mef,:i7ikirh^->iy:^-$rr i--^ 3 \JSe. 
5 <o±fi!| <t Tfi5 i 3 3 3 3 a?iJ(c:fl^^ bfdo 

t-JPAU h=7>i>::^^^mjiSi'r^. P^JGaAs^^u 
i>^S21 (i?$ 3 0 0nm. ^r-vyr^SlXlO^^ 
/cm=') , n^Ga A s-i— ;^a2 2 1 0 0 n 

m. ^^^jrmmA X 1 o^/c . ST^pSIA 1 

0.3 Gao. T As3i^ 5/^S2 3 (i?:^200nm, ^ 
^ y TJg® 5 X 1 o c mM ft^f^^^S 
iw:^— 5 ■yi^fi^M^iSfcJi.OpSGa As ^^'^^ 
h«2 4 (/p:$2 0 0nm, y T^Jg 5 X 1 0 

c ) 

[0 0 4 8] SiO. m<D±izim&i±^&\.fj:\,-<D 

[004 9] ftfc, s i m^ffi^l^* L, ffilgJt U 
»^'^^^(0>i?;=t l^ltit (8:^2 0/im*) cDff^^i hy 

mm>tipm-r^tclbiz^ a lo.^sGao.oaAs^ae OSr 

la^(^^^^La^Fic:1^^^y^^^fAL, 4 o orfcspiRit- 

A lo.ssGao.ozA 8*6 OjJJjgHJ: ^9P;|l^p3t»e^c:®^•^t; 



'fi) 4$M¥l 1-340572 

10 

[O 0 5 0] J?;);:, h 9 >i^:^i^mmm(D^~:^m 2 2 
RXf=' ^m2 1 ^:i^'y7->i^izX>)m5lz^^-tX o 

[00 5 1] Mmyti—fm^&V''h7lyi?:^.^ 
®<t LTAu Z n-a-:^^, nS!<Dm®i: LTAu G 

i Nx^6 l^(^iffe^S^?l^^L, m^e<]lc:3>B|$ii- 

[0 0 5 2] mmt hxti. m^t^i — ■^'m^<Dpm=' 
vjS'^ hmi 8 tm6±m<D h7^'v?;=^^T u^f 3 1 
p nr. 1^:5^ 1 1 ^m^^izmmi-^tc^a^sim. 

my<-yyr~m i 2 iliieTfiiiro h7>i>;^^T u-^- 7 
0 <^ p Si^ S 2 3 Sr^$C6fj(^Sjeg^S f;: ii,(^gei^ 

20 (tAT, ^@iEi^i^^5) 3-SrJg^b^, 

[0 0 5 3] Sfc, lleiiMW h7>v>;^^T U-i" 3 1 

^~-^m2 2^cn:^^^<DS.^^ (&,r. -^-;^ie;^<t^^ 
p) i^MjStX^s ^hy:^':^:^-$'M^(DpSl^^'i'^M 

t ^fji\<^m(7iii^m^\-t I? -Y -V^'Vx ^^-f K 5 6 
30 [O 0 5 4] |116Tffiil<?? h7>i>;^^r U'-i' 7 0 

^) 7 2 ?r?i5^b, h 7>v>;^^tOp^ri u-^^^ 2 

1 »cjij:fe-r6]<Die^ (^^J^T, i^^^ffii^irVN^) 71^ 

tctty-r if'-K^'x-f >-^/>'s/ K7 3SU:7 4$r^-*?i^Ai!4 
[0 0 5 5] ffi^^fe f-'T 7 5 *lt^i-5ffi|i^ 
$^^fc4^=f 1 0 OjiJId-v h }) :^mcWM^ixx^'0 . 

fo]) 5rl 0 0 ;i mi LTl/^So 
[00 5 6] Sfc, h7>v;;^i5'TH' 3 l^«^i-S 
l>7>v>;=^^^^^(i3ff 1 0 3jiJ{c:EJij$nT*3 9, )> 
y^i^^^ru^ 7 o^lt^-rs h7>-v';=<i^^^(±3 
frl 0 OJiJtciS^iJ^nTt^So =^%y^WMi2\zmnh 

fltLV-i^T^^y"^ :yify<<y K5 WKJIJf jy^:^ 12 6 

9 ^rat L, ;=^Ei^ifc:53:(tbixfcr7^-V.:j?>-7^^:/ 



11 

K7 3<D^m^^y^^ 1 2 6 /i m<t -<-;=^@£if?. 7 2 
[00 5 7] fj::^. L/-1h'T 7 5 

jJ^V-r-r V://^^^ K5SU^7 3;65^^p^(;r)mi<7?^SRS. 
^Slc, K6^t/7 4;i^;$;^P^ 

[0 0 5 8] y-^ir^'vy^^r K5 ir 6. ^D^y 

^-t'JJ^V-r-^' >'^y<y K7 3 i: 7 4 (c^LTy-Y 

ic ^ t9 . ffi^:)t: I/— if T U-Y 7 5 ^SKKf ^ r ;6S-e$ 
[0 0 5 9] [|g 3 ^ffi^5«g] 3 llffi^ffiT-l^. ± 

[0 0 6 0] 3 'mmnm\^'^\-t 6 u-if r u 

^8 0TM^. S^^u-if^^^^^T;&•r^(0^^>>^a . ;^ 

U^?iJ;5^rpI<?^t:°^>^b ^ a = 2 1 Ai m. ^U^b = 2 1 m 
i:LT. 1 2^Tl 2 O 0^iJ(C@S^Jb/c (Ml^Wi. 
iilI8#M) c m^^i — ifr u-f 8 oco#^ijf^ 

[0 0 6 1] II]7tC;^-^j:5fC, h^>v^;=^^T U-^ 8 
1 {^lD^^U~ifr U-f 8 Od^-r^^iSSBi^S 7^lii 
Kjb. b^^-v^;^^TU-C 8 2[^ffi^:)tu~ifr 8 
O id^-r 8 8 ^szitj-r 

[0 0 6 2] :*:m3lll®?F^Stc4ot-t^ Vv^;^^T u 
^ 8 1 1^4^x3 0 3?iJtC. Vy>i>:^^ru^B2\^A 
tT3 oocyte, h^>v^>^^^^^BS?iJL-CVN5o 

^fc. vs>>;^T u-Y 8 1 ^-x- h y i^^^'^izib-rs^ 

8 3f^8 4 /imf^y^-CE^iJL. ^iS^t^^ffi^i:!^ 
^Lfcy'Y-\'>J^^>T'^ V^Vn-/ K8 4l:il 0 0 ura^f-y 

V^^Nty K8 5 118 4 ;/ m ^-Cid^iJ 
10 0 iim\fy^XW.m\^fz^ 

[0 0 6 3] fli^. U'-if T i/-^ 8 0 ;6v-*:^P^c^ 



(7) m^W-l 1-340572 

12 

^y<y K8 3&U^8 5 :i^*:^P>^tO|g 1 O^fli^^ggSgl'. 
[0 0 6 4] I19^#flLT. Jl^±(Dt»^<D^2# 

[0 0 6 5] PIlllC73^i- J: 0 t-. ^?gf*:T'/<'^' :x 9 0 Ic 

5f »;igL^: 9 3 7iMii(ciHE^n.-c*5»;, ^ ^icjFf 

51L^ ^— 9 3c?5^9 6coSt*;&rpIt-l:il^>^^'^9 4^ 

[0 0 6 6] g^tc. i^±(r)J:ptc«^$nfcu~i^Vy 

V h^PMW^t*^ 12 0 Ofrl 2 0 OJiJcoa^-r—^t-J: 

[0 0 6 7] ^T. >- h^^iii^*??±«ffl11 2tTl 

20 ^igft:7^y<^ :^ 9 0 ^iitblElgg 9 1 ioTHKl-r^o 
:LflK^oX^m-Vff^'^^ Ot^hm^-^tifz.^^ 6 
liU>X^9 2. 5f ^??gL^ 9 3. UVX^9 4^ 
|i|ii;i:^M.T^^K^i:^9 5<?^*ffitc0^M^ttSc 
-C. ^^K^^9 5co^ffi*c:ii:?^]; h^^iii^<D±$S 
#11 2tTl 2 0 0?iJ^coili-^ (^^) ;6SfJ^^n^o 

[0 0 6 8] '^fc, ^^K^i^9 5^^ffi{EEB6755iU>^cO 
1 2tT5>tctsS-t-6SEB6/f*-tll9^^His;&r^ (ifj^ffi^ 
30 r^) (ciiHlteLfc^. :/y > h?tti-^B^.(D±S:^^f5 1 

g;6^^coi 2fTl 2 0 O^iJ^coiir^T'— ^tc:^ii;Lyc^ 

tri 2 0 o^j^^^i^s^ mm t-w^f^^fih^ 

[0 0 6 9] ^±.<D, ^it K^A9 5--0 1 2^f 1 2 0 

m ll^T-r'5r t(cj:oT. i^^^oyy v h^^,®^ 
40 mm.) ^^^K^^9 5^ffi(c^^-r5r <h;5s-e^ 

[0 0 7 0] m \ 0^#S8LT. liIilllH]K9 1 \C 

^^^mi^T*^<"^ ^9 Q(Dmmmm\^^^^xmmirho 

/=£:4b% Igl7^t/Il]8(d^i-J: ffi^^iz-ifru-^ 

so(Dmmms 7 ^msi^^t^hm\^s7 -\. 8 7 

-2, 8 7- 3. • • - . 8-7-1211<^b, ffi^^ 
ifr u-Y 8 0(D|^1^iaj^8 8^Ig|8:fe«;6^b)iit-8 
8-1. 88-2, 88-3. • • - . 88-1200 

tir^o ^fz. \n^<Dmm^us^~i\zm^^fifz 

50 ffi5g^t^-if^-i^^[^8T/!)^(bliitd8 0-1-1. 8 0 



13 

-1-2, 80-1-3. • • 80-1-12^ 

ifm^^msTTb^^mi^s 0-2-1^ 8 0-2-2, 

80-2-3. . . 80-2-12^ ^.f^mm 

^^^m^yti^-^m^{zm-^^Hu 120 o^Bm^ 
mm^ms 8-120 0 {zm^^titcmm^i^-ifm'F^ 

mSTt^hmi^S 0~ 1 2 0 0-1, 80-1 200- 
2. 80-1200-3. • • 80-1200-1 

2 i-r^o 

(1) l^ffiidJ^8 8(^l*@8 8-1. 1 3:*:@ 

88-13. 25*888-25. 1189* 
@ 8 8- 1 1 8 9 ^ 1 2*S{c: i*^lxt(i-t-5o rcoj; 
5(c:|§®E^.8 8^ 1 2*S{ci*lHt!]i-5(^)[^. 

[00 7 1] ^(0^.(D^mm^US 8 C0lli(j:&}£f^, 
1 oco^-r A5^ir-hi;i^-rJ:^t^. 8. OVtcl^^L 
Tfco/c u---r 8 20-<— ^^iei^s 6 - l 

(1]7#M) om{5:^4. OVJ^i&T^-^ (^^Vl-xtIt 
2*il) . 8. 0 Vtci^^LTfcofc }>^>'i>;^^r U- 
^ 8 2<^r:H/:^^SBj^8 5- 1. 8 5 -4. 8 5- 7. 
' ' 8 5 - 2 9 8comfi:^0 VicteT^-^T 
;=^tgt3*SS) . ^<D^j^{c^^ hy>>^>^^m'T'S 2 
-1-1, 82-4-1. 82-7-1. • • - . 82 
-2 9 8- 1 ^iZKii-5o ^i*L■ri/^;^^V^-<— ;=';@ai^8 
6-2. 8 6-3. ^U?8 6-4c7:)^{ichli«)L-ri/^/^ 
V^::' U^^i£j^cr)^{5:i:3::^-C8. 0 V -^-5. H 1 0 (C 
^-tXolt^ t 3 = t 2 X 4 ir^eSc^fi. ±fSOr7 i/>^>^ 
m.ms 5%::t>LfzikmX\ 4*(7)-<-^@S^ 8 6 - 
1. 86-2. 86-3. S 6~4^mdz:^:^ikmi^^ 

^tzi^xh^. :iti\c^i)^ I 2:^mci:^(Dmmmm 

88-1. 88-13. • • - . 88-1189 it^M 

[0 0 7 2]-;^. :z<DmmMms8<7)mmtmm^c^ 

5o ^C0|^c7)#^ffiiSj^8 7<DiZS!)^rj£f^, ^lOO^ 

4-1 (dSSc^tlTl/N^g^gO Vv^;=^^^^^^J^S(l 
-r^^ci^tw. 9. O V(^t3:^LTfcofc-<-;=^ffi^8 4 
-KOmffi^S. 5 VtciST^-^ (/^V^>^^lg^it 1* 
ffi) ^ 9. 0 V(cIS^LTfco:^c:ii^: iSI^S 3- 

1. 8 3-2. 8 3- 3. • • 8 3-3 0 3<7)rt, 

*:?^^^iB^8 7-1. 87-5. 87-9. - —.8 

7- 1 2 0 9 <o\^<Dmmo:>m.mtzi^\cm.m^m.-r:z t t^-- 

-Ct. l^JgOiD^^U—if^^S 0- 1 - 1. 8 0- 
1-5. 8 0-1-9, 1 3^i\n<D^^ytl^—^m^8 
0-1 3- 1. 80- 1 3-5. 8 0-1 3-9. 2 5 J 



4#^B¥l 1-340572 

14 

^iJB^Offi^^U-if^^S 0-2 5- 1 . 8 0-2 5- 
5. 80-25-9. 1189 ^ijg <Dm^± U 

-1^'^-i^8 0- 1 1 8 9- 1 . 80-1189-5. 8 
0-118 9-904'C7:>BFfM(OU— iF^^^^^J5 - ^ 
;^^T'#5. C(DB#. t 2= t 1 X 40Biif.^SS/^LTl^ 

[00 73]i?:iC, l?T@<^-<— x^E^.8 4-l^l!tfi 
LfcB#F«1 t 1 2fT@CO-<->;Ki?g8 4-2fC^ 

10 Id. -<-;^^j^8 4-20^{4:^9. OV^^hS. 5V 

3-1. 83-2. 83-3. • • 83-303(^ 

*?.^t^lE«^8 7-2. 8 7-6. 8 7- 1 0. • • 

• . 8 7-1210 <o^<Dmm(Dmmzii{cm.m^m'r 
:itr>x^. imB<omm^i--^*miF'So~i-2. 

8 0- 1 -6. 8 0- 1-1 0. I 3mB<Dm^^l^— 
^*m^ 80-13-2. 80-13-6. 80-13- 
10. 2 5^J@(^li^^U-if^^8 0-2 5-2. 8 
20 0-25-6. 80-25-10. 1189 ^IJ 

B com^^ I — -^m^ 80-1189-2. 80-11 
8 9-6. 8 0- 1 1 8 9 - 1 OC^^'CO^MCOE^^U 

[0 0 7 4] ^^tcPl^iciLT. 3nB<D-<-:^^m8 
4-3<0^{3:^9. OV;6^b8. 5 V jC{&T^i^ (^^^y'U 
^♦i t 1 . n: ^ .y^^j^^ 83-1. 83-2. 

8 3-3. • • 8 3-3 0 3cOrt. BFfM<^iSj^O^ 

{iL^i ov{c±^^^x. mm.<DmmMms 7 - 3 . s 
'^-7. 87-11. • • - . 8 7-1211 {cmm^ 

-etSo ^^tClHHiltCl. 4fTg(D-<— ;?^i£j^8 4-4ic: 
^ :y^— i£^8 3 - 1 . 83-2. 83-3. • • 

8 3-3 0 3 ort. mm.(DMm<Dm.{u.^ i o vtc±#^ 

■^T. ^Mc0^.ffiiSj^8 7-4. 87-8. 87-1 

2. ••-.87-120 s{c^</up.m.&^^nni.^ m 

[0 0 7 5] rtn^^lrux. ^^ytl^—fm^<DfMt^ 
Mf^. 8 7 ^-f -<TlIWji-5 <r 7!}^X^ 5o 
40 (2) ll»ii-5®^*L— if^^(7)^J:^l?IJ-fo 

U>f' 8 2(75-<-;'^i£^8 6-2^1itbL t 2 

Mm) , §miH^8 7^±tS (1) ^PlttD^HHTlIK 
-r^o -ixt-i «9 1 2fliS(c: 1 flicD h^>'v^::=!:^^^8 

2-1-2. 82-4-2. - , 82-298-2 

r-mm^ti. i 2*S(c: i*oi^j^iSi^8 8-2. 8 8 
-14. ' ' * . 8 8-1 1 9 o\cm}^7fi*^mm^n. m 
m^'^8 rr^-r^xmrn^ti^o ^t>tc. fi3=m(c-<->^ 

iB^.86-3. 86-4^1Kt!lL. mmmm87^±m 

50 (1) irf^mtcizRit-^o :zti\cx^. mm^thfzm^ 



15 

[0 0 7 6] i^ri^^i^ L-C, liSb-f -Sl^ffig^j^. S8(D 

8 6-2. 8 6-3, 8 6~ 4 t=il^l^ ^^"^S 5- 
1. 85-2. • • 8 5-3 0 O^iliRL. ^<D^ 

•9. ffi^^u-i^*T^"Y8 0^ig^^&^^;^. Plfi^^*^-^ 

mA^i^.^^m-i^y-'yU :^X\t. u—tf T ^SK 

[0 0 7 81 y-Y-^^v^x-r ^^-^-^ty K^<^S^&^]S^ 

So 

t^X^^ ^^^(O^'^jn^^'m^yb^Ltt^X^yb^ 
^ V'<^^-K<ofmi^Tu\i^:Lht-x^^<r>x^ y-r-^ 

[0 0 7 9] ^fc. hy>i^^^ru^^m^yt^—^ 
r i-^ <Dm<B^z&Wi~^<^x\ 

^^tr-x^^o 
:zt^'-X^^o 

[0 0 8 01 ^^4^. ±IEm3llSS?f5^-r'li. 
®f$x'^^-Y SiS^?i^^iS»<75»af> 



(9) 1 -3 4 0 5 7 2 

16 

tit\^^O^Xhfj:\^\ 

[00 8 1] ^fz. ±mm2mmmmjkum3mmmm 

hh(oxitfj:<. u~if«ig®(7>TW]i- >v^;=^^r 

^JPSb. S i fl^^^f^^LT. U'-iflj?i^®or>ftil;5" 

10 [ 0 0 8 2 1 ^ fc. ±1511 2 ||SE?[5fl|:s^u:M 3 Hjfe^flg 
T'li. >'>^;=^^«i^^A 1 G a A s /G a A s CO-- 

p^L^^c;!^^ *^p^{^^nicisg^^nsto-e(i/ce< . g 

[0 0 8 3] ^/c. ±IE«-Ilte?i5filr'i^. ^%m^t\. 
xm^it \^-^m'f-^mm x^tzm-^^^^^^x^m \^fz 

20 [00 8 4] 

(owmzm\^^^uWmM^w\'ix\^^^<ox. ^im=^ 
r^4(r>w.¥\\fv=f^^'^<'t^^tt^x^. ^im=^-r 
i-A^m^mm^r^^'t^^tt'^x^^. h\^^o^^m^' 

[0 0 8 5] ^fc. fi*:Jl6fE«<oM#.?f5^3gB(-c]:tt 

T% -m^&^mm^^'^^\z'Bim'^^t±-x^ 
[igiscoism^eiftp^i 

m 1 1 ^^P^^o^^^^r u-Y i: h ^ > v^;=^ 

[112] ^l||ffi?^5ffi^;:#^^ig^*:T•V^'^;^(7?1gig^/^^ 

[113] %\nMrm\z\%^^m^^^<^ ^^^^^-^-^^ 

[114 1 %\%mBm\z,^.^^^w^^<s4 >^<Dwm.<o^ 
m^Tf^^m^w-wmx^-^. 

[115] |?2^*£?Kffitc#,5 4^5g#:y'><^;^c7:)^i£^.T^ 
i-»r®ll-t:fc^. 

[116] ^2^JE?15^f^^.^^5g^*x^<-f 

m ^ TT^-rmmf^ n -e 5 o 
[117] msmmmm^z^^^mity'^^^ ^iz:^sii^^ 

50 ^^^TU-^i: Vi/;^>^T u-roie^ij&t/id^tot^ 



CIO) 



17 

[nil] v^^cD^ytm^r i/'Y(7)E^ij^uigBi^.coi^9§ 



2 
3 
4 
5 
6 

3 0 
3 1 
^) 
7 0 
^) 
7 1 
7 2 
7 3 



10 



20 



7 4 

i^) 

7 5 

8 0 
8 1 
-T) 
8 2 
^) 
8 3 

iffi) 

8 4 
iS) 
8 5 
5S) 

8 6 

9 0 
9 1 
9 2 
9 3 
9 4 
9 5 



^mWl 1-340572 

18 

y-r-^TK^-T"^ >-^^^^>;/ K {m2(D^^mm 



[Ull 




-4 



^ y y y ■ ■ ■ y 



-4 



jy y y V 



1^29 



(11) 



WmW-l 1-340572 



[1121 




^^^^ 4#M¥l 1-3 40 5 7 2 



[1114] 



5-^ 

r^^ !l !l 






















' ' L 

4— 

J I8H 


1 — 
o 


J 

ll 




11 




L 

"f 


o 


11 




] 1 


4 





[me] 



6-a 




(13) 4#|}B¥l 1 -3 4 0 5 7 2 



[07] 



83-303 




00-1200-12 





^88-1 



88-2 



^88-l200 




[1^1 O] 



t] 



t3« t2x4_ 
I 



t1 



J 84-1 9.0V 
84 i 84-2 9.0V 



8.5V(Jigft)r r 



63 



88 



85 



f 83-1 9.0V 
83-2 9.0V 

.83-303 9.0V ■ 
r 86-1 8.0 V- 
86-2 eov- 

' 85-] e.ov- 
85-2 aov- 

85-298 a.OV- 



9. 0VCI^ffii6) 



4. OVCW») 



85-300 aov- 



8. OVC#ffitt) 



(15) 
[nil] 



WBB¥l 1-340572 



32 



33 



33 



□- 



□ 





_y 




t 










uA2 




y 





y 



29 



THIS PAGE BLANK 



(USPTO) 



